The specificity of collagenases and the r\l=o^\leof CLP are discussed.
INTRODUCTION
There is evidence that the coagulation of the ejaculated semen of the rat (Mann, 1954; Manyai, 1964; Manyai, Beney & Czuppon, 1965) and guineapig (Gotterer, Ginsberg, Schulman, Banks & Williams-Ashman, 1955 ) is due to interaction of the basic proteins of the seminal vesicle secretion with vesiculase, an enzyme in the coagulating gland, and perhaps with Cowper's gland secretion (Hart, 1968 (Hart, , 1969 (Hart, , 1970 .
In our previous report on the presence of collagenase-like peptidase (CLP) in human, rat and bull spermatozoa and in rat and bull testes (Koren & Milkovic, 1973) , we suggested that this enzyme might participate, by its lytic action, in the promotion of sperm motility through the female genital tract. This report presents evidence showing that CLP from rat testis and clostridial collagenase A have certain effects on the proteins of the rat seminal vesicle secretion and on their coagulation.
MATERIALS AND METHODS
Synthetic PZ-pentapeptide or collagenase chromophor substrate (4-phenylazobenzyloxy-carbonyl-L-prolyl-L-leucyl-L-glycyl-L-prolyl-D-arginin) was obtained from Fluka, Switzerland, ethylenediaminetetra-acetic disodium salt (EDTA), di-iso-propyl fluorophosphate (DFP) In all experiments, sexually mature Fischer-strain male rats aged 6 to 8 months and weighing 260 to 300 g were used.
Purification methods
The ammonium sulphate precipitation method (Koren & Milkovic, 1973) Spontaneous coagulation of the seminal vesicle secretion was studied in small Petri dishes (4-5 cm in diameter). Portions (0-2 ml) of seminal vesicle secretion were mixed with 2 ml tris-acetate buffer or 2 ml CLP solution.
Occasionally, the mixtures were gently shaken and the speed and quality of coagulation were observed at 21°C and pH 7-5. In order to see the effect of CLP and clostridial collagenase on the vesiculasemediated coagulation of the seminal vesicle secretion, the following experiment was performed: 0-2-ml portions of the seminal vesicle secretion were incubated for 8 hr at 37°C , and at pH 7-5, with 1 ml tris-acetate buffer, or 1-ml CLP solution, or 1-ml clostridial collagenase solution (30 /ig/ml), respectively. At the beginning and end of incubation, two 40-µ1 samples were taken from each incubation mixture for electrophoretic examination of the cathode-and anode-migrating proteins.
After an 8-hr incubation, each incubation mixture was cooled to 21°C and transferred to a Petri dish containing a 1-ml vesiculase solution. The speed and quality of coagulation were observed.
Clostridial collagenase and CLP activities were determined using PZpentapeptide as substrate, as described previously (Koren & Milkovic, 1973 The activity of CLP was inhibited by EDTA and cysteine but not by DFP and Trasylol (Table 2) .
Coagulation of the vesicular secretion
About 20 min after adding 0-2 ml vesicular secretion to 2 ml tris-acetate buffer, numerous rough coagula were formed as a result of spontaneous coagulation. By contrast, 60 min after adding vesicular secretion to 2 ml CLP, only thin fluffy coagula were found. We also noted that spontaneous coagulation of the EXPLANATION OF PLATE 1 Fig. 1 . Disc electropherograms of the cathode-migrating proteins from the reaction mixtures composed of: A. 0-2 ml rat vesicular secretion and 1 ml tris-acetate buffer, at the beginning of incuba¬ tion. B. 0-2 ml rat vesicular secretion and 1 ml vesiculase solution after an 8-hr incubation at 37°C, pH 7-5. C. 0-2 ml rat vesicular secretion and 1 ml clostridial collagenase A solution after an 8-hr incubation at 37°C , pH 7-5. D. 0-2 ml rat vesicular secretion and 1 ml CLP solution after an 8-hr incubation at 37°C , pH 7-5. E. 0-2 ml rat vesicular secretion and 1 ml tris-acetate buffer after an 8-hr incubation at 37°C, pH 7-5. S-start. The arrows point to the basic protein degradation products. A. 0-2 ml rat vesicular secretion and 1 ml tris-acetate buffer at zero time. B. 0-2 ml rat vesicular secretion and 1 ml vesiculase solution after an 8-hr incubation at 37°C,pH7-5. C. 0-2 ml rat vesicular secretion and 1 ml clostridial collagenase A solution after an 8-hr incubation at 37°C , pH 7-5. D. 0-2 ml rat vesicular secretion and 1 ml CLP solution after an 8-hr incubation at 37°C , pH 7-5. E. CLP solution alone. F. 0-2 ml rat vesicular secretion and 1 ml tris-acetate buffer after an 8-hr incubation at 37°C, pH 7-5. Fig. 1, E) , while incubation of the vesicular secretion with vesiculase solution resulted in almost complete disappearance of these proteins (PI. 1, Fig. 1, B) . Incubation of the vesicular secretion with clostridial collagenase resulted in three demonstrable degradation products (PI. 1, Fig. 1 , C, arrows), while incubation with CLP alone resulted in one whose electro¬ phoretic mobility was identical to that of the fastest clostridial collagenase degradation product (PI. 1, Fig. 1, D, arrow) . Three anode-migrating protein bands were demonstrated in vesicular secretion (PI. 1, Fig. 2, A) , which remained unchanged following incubation of the vesicular secretion in trisacetate buffer (PI. 1, Fig. 2, F ) or in vesiculase solution (PI. 1, Fig. 2, B) . Incubation of the vesicular secretion in clostridial collagenase A resulted in their disappearance and the appearance of three new intensive protein bands with different electrophoretic mobility (PI. 1, Fig. 2 (Manyai, 1964) (Koren & Milkovic, 1973) , it is possible that this enzyme, by its lytic action, promotes the release of spermatozoa from the copulatory plug.
We reported previously (Koren & Milkovic, 1973 ) that the substrate specificity (cleavage site in PZ-pentapeptide) was the same for clostridial collagenase and CLP. The results presented here point to further similarities.
The failure of DFP to inhibit CLP excludes this enzyme from the group of serine proteases. Cysteine and EDTA inhibit CLP, which excludes CLP from the group of cysteine proteases. Inhibition by EDTA indicates that CLP could be a metalloenzyme, like clostridial collagenase which contains Zn in the active site (Seifter & Harper, 1970) . Trasylol which does not inhibit clostridial collagenase does not inhibit CLP either. A certain similarity in the effect of both enzymes on the seminal vesicle basic proteins also exists.
In the light of recent data pointing to the broader specificity of clostridial collagenase A (Soberano & Schoellmann, 1972) , it is interesting to note that the basic protein from the rat seminal vesicle does not contain proline or hydroxyproline, amino acids considered to be essential for collagenase specificity, and does not resemble collagen (Manyai et al., 1965; Notides & WilliamsAshman, 1967) .
